Fabrication of patterned surfaces
Line patterns were created on PEMs built on TCPS surfaces using microcontact printing. For that PDMS stamps were first prepared using the Sylgard elastomer kit by mixing a 12:1 polymer to cross-linker ratio. The stamps were plasma treated and inked with PDAC or SPS solutions depending on the patterns to be generated. The stamp was left in place for twenty minutes before being carefully removed and the surfaces were rinsed with DI water to remove loosely bound molecules. The patterned fabricated surfaces were subjected to the UV light overnight to ensure sterility before cell culture.
For cell patterns, breast cancer cells (BBCs) and MSCs were distinguished from one another by staining with carboxyfluorescein diacetate succinimidyl ester (CFDSE) dye (green) and PHK26 dye (red), respectively. Cells were trypsinized and washed with medium without serum, and incubated in 10 mg/mL CFDSE in PBS solution at a concentration of 1 x 10 7 cells/mL or in 2 X 10 -6 M PKH26 in diluent C at a concentration of 1 x 10 7 cells/mL for 10 min at room temperature. Both staining reactions were quenched with the addition of an equal volume of serum and washed three times with medium. After final wash, cells were suspended in medium, and 0.6 x 10 6 BCCs were seeded first. On day 2, 0.2 x 10 6 MSCs were seeded. Fluorescent images of the cells patterns were acquired with Axiovert40 Zeiss (Germany) inverted microscope before and after co-culture with MSCs. To determined cell coverage area of BCCs and MSCs in patterned co-culture, area covered by BCCs or MSCs in patterned co-culture was measured with ProgRes CaptureProv2.8.0 (Zeiss) software provided by Axiovert40 Zeiss inverted microscope. The coverage area of BCCs or MSCs to total cell area was determined and expressed as a percentage.
Co-culture Experiments
Two co-culture systems were utilized: (1) direct co-culture (random or patterned co-culture), (2) indirect co-culture (conditioned media from MSCs or transwell co-culture). For random coculture experiments, 0.3x10 6 BCCs were seeded per well of 6 well plate followed by seeding 0.1x10 6 MSCs on Day 2. BCCs were allowed to grow for 72 h in the presence of MSCs or MCF10A. For patterned co-culture experiments, 0.6x10 6 BCCs were first seeded per well of 6-well plates containing our polymer surfaces and allowed to grow for two days. After that, 0.2 x10 6 MSCs were added on day 2, cells were allowed to grow for 72 h in co-culture. For conditioned media (MSCs-CM) experiments, 0.5 x10 6 MSCs were seeded into 60 mm petri dish and allowed to grow for 2 days. Conditioned media was collected from 80% confluent monolayer at passage 3 on Day 2, and store at -80 o C until use. MSCs-CM was added to the BCCs cultures on day 2 and allowed to expose to the MSCs-CM for 72 h. For transwell experiments, 30,000 BCCs per well were first seeded on the bottom of 24-well transwell cell culture system (Pore size 0.4 µm; Costar Corp, USA) and allowed to grow for two days. On day 2, transwell insert were placed into wells of BCCs cultures, and 10,000 MSCs per well were seeded onto the membrane of transwell cell culture inserts. The cultures were allowed to grow for 72 h. For all co-culture systems, medium of BCCs was exchanged with co-culture media (1:1 ratio of BCCs medium and MSCs medium) on Day 2. For all experiments monoculture of BCCs grown in co-culture media was used as control.
Fluorescence-activated cell sorting (FACS)
In direct co-culture system, BCCs were separated from MSCs by FACS Aria II flow cytometer (BD Bioscience, San Jose, CA). For sorting of cells, BCCs and MSCs were stained with CFDSE and PKH26 dyes respectively before seeding as described earlier in cell staining section. Cells were trypsinized after 72 h of co-culture, washed once with cold PBS followed by suspending cell pellet in 0.5 ml of PBS containing 10% FBS. The population of BCCs and MSCs was gated in CDFSE positive and PKH26 positive cell quadrant respectively set by monocultures of BCCs and MSCs. The cells were sorted in exclusion mode and collected into sorting tubes. Minimum 30,000 sorted events were performed for each sample. For control experiment, instead of coculturing BCCs and MSCs, stained BCCs and MSCs were mixed just prior to running the samples on flow cytometer. After collection of BCCs and MSCs in different tubes, the cells were centrifuged and cell pellet was obtained for western-blot analysis.
Western-blot analysis
For random co-culture cell, cells were washed three times with ice cold-phosphate buffered saline (PBS) and scraped in RIPA buffer (100 mM Tris, 5 mM EDTA, 5% NP40, pH-8.0) containing protease inhibitors cocktail (PIC) and phenylmethylsulfonyl fluoride (PMSF) followed by 10 min incubation on ice with intermittent vortexing. For patterned and indirect (MSCs-CM) co-cultures, cells were trypsinized and cell pellet was washed three times with ice-cold PBS. After that, cell pellet was dissolved in RIPA buffer containing PIC and PMSF followed by 10 min incubation on ice with intermittent vortexing. Clear cell lysate from all co-culture systems was obtained by centrifugation at 10,000 rpm for 10 min at 4°C and stored at -80 o C until use. Protein concentration was determined using Coomassie Plus Assay reagent purchased from Pierce (Rockford, IL). 10 mg of total protein was separated by 7.5% SDS-polyacrylamide gel electrophoresis and transferred to Immobilon P membranes (Millipore, Ballerica, MA) using transfer buffer (25 mM Tris, 192 mM glycine, 10% methanol). Membranes were blocked with 5% skimmed milk for 3 h at room temperature (RT) thereafter membranes were incubated with primary antibodies for overnight at 4 o C. Anti-pSrc (1:1000), anti-Src (1:1000), anti-HER-2 (1:1000), anti-Ki67 (1:1000), anti-PI3K (1:1000), anti-PTEN (1:1000), anti-pAKT (1:1000), anti-AKT (1:1000), anti-GAPDH (1:4000) or anti-CD166 primary antibodies were used followed by incubation with corresponding horse peroxidase-conjugated secondary antibodies (1:5000) at room temperature (RT) for one hour. Signal was detected using ECL and exposure to ECL Hyperfilm (Pierce, Rockford, IL). Densitometry was performed using Image Studio™ Lite Software ver 4.0 (LI-COR Biosciences).
Immunostaining
For immunofluorescence staining, cultures were washed 3 times with PBS, fixed in 4% paraformaldehyde in PBS at RT for 20 min, washed three times with PBS, followed by addition of 0.2% Triton X-100 in PBS to permeabilize cells for intracellular staining. Cultures were incubated overnight at 4 o C with anti-Src (1:1000), anti-CD166 (1:1000) or anti-HER-2 (1:1000). After that, cultures were washed three times with PBS and incubated with corresponding secondary antibodies (anti-rabbit FITC, anti-mouse Cy3 or anti-rabbit rhodamine conjugated) at RT for 1 h. Before taking images, cultures were washed three times with PBS and analyzed using an inverted (Olympus IX 81) confocal Microscope. Fluorescence intensity was measured using NIH Image J software.
Wound healing assay
Cells were seeded as monocultures and co-cultures in a 6 well plate as described earlier in "coculture" section. Cells were allowed to grow under permissive conditions until 80% confluence and a wound was created using a sterile 10 µl pipette tip. The wounded cells were washed three times with PBS to remove detached cells and the cells were incubated in co-culture media in the presence or absence of 20µg/ml trastuzumab, a kind gift from Genentech (South San Francisco, CA). The wound area at 0, 24 and 48h after scratching was photographed using a microscopy system (Axiovert40 Zeiss, Germany), and the cell-free wound area was measured using NIH Image J software. The percentage of wound closure was determined by using following equation:
% of wound closure = [(Area @ t=0 -Area @ t=48)/Area @ t=0h] x 100 % Statistics Statistical analysis were made using GraphPad Instat 5.0 program (GraphPad Software, USA). Comparison between each groups were determined using nonparametric One-Way-ANOVA and Student-Newman-Keuls Multiple Comparisons Test. Each value represents mean ± sd from minimum 3 biological replicates. Statistical significance between two samples was determined by a P value of less than 0.05. P values of less than 0.05, 0.01, or 0.001 are described as *P < 0.05, **P < 0.01, or ***P<0.001, respectively. 
Supplementary Figure Legends

